Serotonin transporters in the midbrain of Parkinson's disease patients: a study with 123I-beta-CIT SPECT.
In Parkinson's disease (PD), both neuropathologic and biochemical studies suggest that serotonin (5-hydroxytryptamine [5-HT]) neurons are affected by the disease process. The integrity of 5-HT transporters was assessed in PD patients with SPECT using 2beta-carbomethoxy-3beta-(4-(123)I-iodophenyl)tropane ((123)I-beta-CIT), which binds with high affinity to both dopamine (DA) and 5-HT transporters. Forty-five PD patients at relatively early stages (mean Hoehn-Yahr stage, 2.0 +/- 0.7; range, 1-3) and 7 age-matched healthy control subjects had 15 scans over a 24-h period after injection of (123)I-beta-CIT using a 3-head SPECT system. In the midbrain, the 5-HT transporter parameter k(3)/k(4) was estimated by 3 noninvasive methods: pseudoequilibrium ratio (R(PE)) method, area ratio (R(A)) method, and a modified graphic method that derives the ratio of ligand distribution volumes (R(V)). Striatal V(3)", the DA transporter parameter that is equivalent to k(3)/k(4), was measured using the images acquired at 24 h after tracer injection. All measures were derived using the cerebellum as the reference region. In control subjects, the (123)I-beta-CIT activity in the midbrain reached a peak at 91 +/- 21 min after injection and then washed out at a slow rate (1.1%/h +/- 0.5%/h). The peak specific uptake in the midbrain occurred at 315 +/- 46 min. In PD patients, the temporal patterns of the midbrain and cerebellar activity were not significantly different from those in control subjects. None of midbrain R(PE), R(A), and R(V) was significantly different between control subjects and PD patients, whereas striatal V(3)" was bilaterally reduced in all patients, being 32% lower than that of the control subjects (P = 0.002). In PD patients, none of the midbrain outcome measures was significantly correlated with either striatal V(3)" or motor or nonmotor symptom ratings, including the Hoehn-Yahr stage and the Unified Parkinson's Disease Rating Scale scores. When the studies of 7 PD patients with depression were analyzed separately, none of the midbrain outcome measures in these patients either was different significantly from control values or correlated with the Hamilton Depression Rating Scale score. These results suggest that DA and 5-HT transporters are differentially affected in PD, and 5-HT transporters in the midbrain region may not be affected in relatively early stages of PD. Alternatively, 5-HT transporters in the remaining neurons may be upregulated, thus raising the midbrain 5-HT transporter density to almost normal levels.